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[0015] - [0053] 

[0015] 

[Detailed Description of the Preferred Embodiments] 
5 The present invention will be described below in 

accordance with embodiments shown in drawing. In Fig. 1 
for showing a sealing apparatus according to an 
embodiment of the present invention, reference numeral 
1 denotes the sealing apparatus 1 in which a movable 

10 shaft 2 is inserted in the inner periphery of an 

annular seal main body 3 so as tightly contact with the 
outer peripheral surface of the shaft 2 through a 
lubricating material for sealing. A lubricating 
material retaining member 4 is provided in an upstream 

15 side in the direction of insertion of the shaft 2 in 
such a sealing apparatus as shown in the prior art . 
[0016] 

The sealing apparatus 1 is provided with the 
annular seal main body 3 to tightly contact with the 

20 outer peripheral surface of the movable shaft 2 through 
the lubricating material for sealing, so as to perform 
the sealing to prevent dust on an atmospheric side A 
from invading a fluid O to be sealed up, and the 
lubricating material retaining member 4 is provided on 

25 the upstream side in the direction of insertion of the 
shaft 2 of the seal main body 3. 
[0017] 

The seal main body 3 is provided with a seal lip 5 
which is formed of a rubber- like elastic member and is 
30 tightly contacted with the outer peripheral surface of 



the shaft 2 for sealing to be slidable, a bumper 
portion 61 which is formed of a rubber-like elastic 
member to be without a break on the side of the fluid O 
to be sealed up in the axial direction of the seal lip 
5 5 and has a substantially rectangular cross section in 
contact with the outer peripheral surface of the shaft 
2 when the shaft 2 is inclined, a fitting portion 62 
which is fitted to the inner peripheral surface of a 
partner member (not shown), a wave-formed bellows 
10 portion 63 for coupling the fitting portion 62 to the 
bumper portion 61, and the lubricating material 
retaining portion 4 for retaining the lubricating 
material . 
[0018] 

15 The bumper portion 61 is arranged to buffer an 

inclination of the shaft 2 so as to avoid a change in 
contact condition of the seal lip 5 with respect to the 
shaft 2 when the shaft 2 is inclined in used condition. 
[0019] 

20 The seal lip 5 is extended along the outer 

peripheral surface of the shaft 2, and takes a wedge 
form with a stepped cross section (two steps in this 
embodiment). Then, the tip end of each lip is tightly 
contacted with the outer peripheral surface of the 

25 shaft 2 to be slidable for sealing. 
[0020] 

Note that a spring holder may be provided on the 
outer periphery of the seal lip 5 and a garter spring 
may be attached to the tip end of the lip so as to give > 
30 tension to the shaft 2. 



[0021] 

Then, the lubricating material retaining portion 4 
is provided on the bumper portion 61 on the upstream 
side in the direction of insertion of the shaft 2, 
5 which is the upstream side of insertion of the shaft 
with respect to the seal main body 3 . 
[0022] 

This lubricating material retaining portion 4 is 
extended toward the side of the fluid O to be sealed up 

10 in the axial direction from a predetermined position of 
the bumper portion 61 in the radial direction, and 
takes the form of a thin lip having a substantially L- 
shaped cross section which is bent inward in the radial 
direction, that is, toward the outer peripheral surface 

15 of the shaft 2. 
[0023] 

The sealing apparatus 1 having such structure is 
installed by inserting the shaft 2 into the inner 
periphery of the annular seal main body 3 in the 

20 direction indicated by the arrow in the drawing and 

performs sealing in such a manner that the tip end of 
the seal lip 5 is tightly contacted with the outer 
peripheral surface of the shaft 2 to be slidable for 
sealing to prevent the dust on the atmospheric side A 

25 from invading the fluid O to be sealed up. 
[0024] 

Also, even if the shaft 2 is inclined when in use, 
the outer peripheral surface of the shaft 2 is brought 
into contact with the bumper portion 61 of the seal > 
30 main body 3 so as to buffer the inclination of the 



shaft 2 with respect to the seal lip 5 due to the 
elasticity thereof, and the bellows portion 63 is 
flexed to buffer the inclination of the shaft 2 with 
respect to the partner member. Since deformation of the 
5 seal lip 5 is prevented, as described above, the 
sealing performance is not deteriorated. 
[0025] 

In the sealing apparatus having the above 
structure, since there is provided the lubricating 

10 material retaining portion 4 for retaining the 

lubricating material on the upstream side of the 
direction of insertion of the shaft 2 of the seal main 
body 3 , even if the lubricating material on the seal 
lip 5 of the seal main body 3 and on the inner 

15 peripheral surface of the bumper portion 61 is scraped 
off when the shaft 2 is inserted into the inner 
peripheral surface of the seal main body 3, the 
lubricating material retained in the lubricating 
material retaining portion 4 is supplied onto the inner 

20 peripheral surface thereof. 
[0026] 

For this reason, the lubricating material is to 
sufficiently remain on the inner peripheral surface of 
the seal main body 3, and does not become in semi-dried 

2 5 condition, unlike in the prior art. Thus, the 

lubricating material sufficiently exists between the 
inner peripheral surface of the seal lip 5 of the seal 
main body 3 and the outer peripheral surface of the 
shaft 2 . > 

30 [0027] 



With this arrangement , torque does not rise in the 
sealingly contact portion of the seal lip 5 of the seal 
main body when in use. It is also possible to improve 
the rattle preventing performance (no rattle is 
5 generated) and abrasion fastness in the seal portion 

thereof. With this arrangement, the sealing performance 

can be improved. 

[0028] 

Since the lubricating material retaining portion 4 
10 is formed in a thin lip shape, a resistance at the time 
of insertion of the shaft 2 is small, thereby improving 
the inserting performance of the shaft 2. Further, even 
if the shaft 2 is inclined to touch the tip end of the 
lip of the lubricating material retaining portion 4, 
15 the torque is not raised or deformed because of the 
thin lip shape of the lubricating material retaining 
portion 4. As a result, the sealing performance in use 
is not deteriorated. 
[0029] 

20 Here, a specific example using a sealing apparatus 

10 which has a similar structure to that in the sealing 
apparatus described above will be described with 
reference to Figs. 2 to 4 . 
[0030] 

25 That is, the sealing apparatus 10 as shown in Fig. 

2 is used in a steering apparatus of a car, and is 
sealingly contacted with the outer peripheral surface 
of a steering wheel shaft 11 of a tilt steering wheel 
(not shown) of an upper part rocking type which serves 

30 as a movable shaft through grease as the lubricating 



material so as to seal between the interior side RI 
which is the side of a fluid to be sealed up and the 
exterior side RO which is the side of the atmospheric 
air . 
5 [0031] 

First, a part employing the sealing apparatus 10 
will be described with reference to Fig. 3. 
[0032] 

In Fig. 3, reference numeral 11 denotes a steering 
10 wheel shaft which is extended from an unrepresented 

tilt steering wheel of an upper part rocking type; 12 a 
steering column of the steering wheel shaft 11; and 13 
a Pittman arm which is coupled to the steering wheel 
shaft 11 through a joint 14. 
15 [0033] 

A reference numeral 15 denotes a double cover 
which covers the steering wheel shaft 11, the Pittman 
arm 13 and the joint 14, and has a gap between an inner 
cover and an outer cover in the part of the joint 14 in 
20 an upper part of the drawing. 
[0034] 

Then, an end of an opening of the double cover 15 
on the side of the Pittman arm 13 is fixed with a screw 
to an unrepresented front floor pan. The tip end of the 
25 steering column 12 is positioned at the other end of 
the opening of the double cover 15 on the steering 
wheel shaft side . 
[0035] 

At the end of the opening of this double cover 15 
30 on the steering wheel shaft side, the sealing apparatus 



10 is installed between the outer peripheral surface of 
the steering wheel shaft 11 and the inner peripheral 
surface of the double cover 15. 
[0036] 

5 Next, the sealing apparatus 10 will be explained. 

[0037] 

This sealing apparatus 10 is formed by providing a 
dust lip 16 which is extended from the end of the inner 
diameter on the exterior side RO in the axial direction 

10 of the seal lip 5 toward the exterior side RO and a 

reinforcement ring 17 which is inserted in the bumper 
portion 61 in the sealing apparatus 1 which is 
described above and shown in Fig. 1. The fitting 
portion 62 of the seal main body 3 is shown 

15 specifically. 
[0038] 

The reinforcement ring 17 has a rectangular cross 
section, and is provided on the stem side of the seal 
lip 5 inside the bumper portion 61, that is, on a so- 
20 called the outer diameter side. 
[0039] 

The dust lip 16 is extended from the inner 
diameter end on the exterior side RO of the seal lip 5 
to the exterior side RO in the axial direction, and is 

25 inclined inward in the radial direction, that is, 

toward the steering wheel shaft 11 side, and the tip 
end of the lip has a wedge-shaped cross section. A 
protrusion 16A is formed on the outer diameter side of 
the tip end of the lip to be extended toward the 

30 exterior side RO in the axial direction. 



[0040] 

Since the tip end of this dust lip 16 is sealingly 
contacted with the outer peripheral surface of the 
steering wheel shaft 11 to be slidable, the dust from 
5 the exterior side RO is prevented from invading the 
seal lip 5 side. 
[0041] 

The fitting portion 62 is to be fitted to the 
inner peripheral surface of the double cover 15, and is 

10 provided with a fitting ring 621, a rubber-like elastic 
member 622 which is integrally fixed to the fitting 
ring 621 by baking, and a urethane attachment portion 
623 which is installed on the outer peripheral surface 
of the steering column 12 and to which a urethane foam 

15 member 18 for absorbing sound is attached. 
[0042] 

The fitting ring 621 comprises a cylinder portion 
6 21A, an outward flange portion 6 2 IB which is extended 
outward in the radial direction from an end portion on 

20 the interior side RI in the axial direction of the 
cylinder portion 621A, and an inward flange portion 
6 21C which is inclined inward in the radial direction 
from an end portion on the exterior side RO in the 
axial direction of the cylinder portion 621A to be 

25 extended inward in the radial direction. 
[0043] 

The rubber-like elastic member 622 is integrally 
fixed by baking over an almost entire surface of the 
inward flange portion 621C of the, fitting ring 621, so 
30 as to constitute a coupling portion of the bellows 



portion 63. 
[0044] 

The rubber-like elastic members 622 are also 
integrally fixed by baking onto the inner peripheral 
5 surface of the cylinder portion 621A and on the end 

surface on the interior side RI of the outward flange 
portion 621B. The rubber-like elastic member 622 on the 
end surface on the interior side RI of the outward 
flange portion 6 2 IB is extended from a predetermined 
10 position in the radial direction toward the interior 

side RI in the axial direction to have a predetermined 
thickness, thereby form the urethane attachment portion 
623. 
[0045] 

15 The urethane foam member 18 which is an annular 

member having the inner diameter greater than the outer 
diameter of the steering wheel shaft 11 and having a 
substantially rectangular cross section is attached on 
the inner periphery of this urethane attachment portion 

20 623. 

[0046] 

When the outer peripheral surface of the cylinder 
portion 621A of the fitting ring 621 of the fitting 
portion 6 2 arranged as described above is hermetically 

2 5 fitted to the inner peripheral surface of the double 
cover 15 , the sealing apparatus 10 is installed. In 
this case, the outward flange portion 621B of the 
fitting ring 621 restricts the axial movement. 
[0047] , 

30 Then, in this sealing apparatus 10, taper surfaces 



611, 612 having gradually expanding diameters are 
formed on the interior side RI and on exterior side RO 
of the inner peripheral surface of the bumper portion 
61. Further, a part from the taper surface 611 to the 
5 root of the thin lip which has a substantially L-shaped 
cross section and serves as the lubricating material 
retaining portion 4 makes an arc form. 
[0048] 

Since the part from the bumper portion 61 to the 
10 root of the lip makes the taper surface 611 and the 
arc -shaped portion, as described above, when the 
steering wheel shaft 11 is inserted along the inner 
peripheral surface thereof, the grease retained in the 
lubricating material retaining portion 4 can be easily 
15 supplied onto the inner peripheral surface of the seal 
main body 3 . 
[0049] 

Also, the inner diameter D of the lip for form the 
lubricating material retaining portion 4 is set not to 

20 make interference, taking into consideration grease 
leakage or the like caused by a rise of torque or 
deformation of the lip, when the steering wheel shaft 
11 is inclined by 9° upward in the drawing or offset, 
as shown in Fig. 4. 

25 [0050] 

Even if the steering wheel shaft 11 is brought 
into contact with the lip, there is no torque rise or 
lip deformation since the lip is thin. 
[0051] > 
30 In the drawing, reference symbol C denotes the 



pivotal center of inclination of the steering wheel 
shaft 11 (shaft); E a deformed portion of the bumper 
portion 61 of the seal main body 3 when the shaft is 
inclined; F a contact point of the bumper portion 61 
with the shaft in a lower part of the drawing; and G a 
contact point of the bumper portion 61 with the shaft 
in an upper part of the drawing. 
[0052] 

Note that, since other arrangements and operations 
in the sealing apparatus 10 are the same as those in 
the sealing apparatus 1, the identical constituent 
portions are given the same reference numerals and 
symbols and description thereof will be omitted. 
[0053] 

The materials and the shapes of the constituent 
parts in the embodiment described above may be properly 
changed within the scope and the spirit of the present 
invention. 
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